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Description 

This invention relates to an apparatus for control- 
ling the composition of a laser gas or gas mixture, and 
is concerned particularly, but not exclusively, with 
such an apparatus for use with an excimer laser. 

To ensure optimal output from an excimer gas 
laser it is necessary to maintain a fixed laser gas or 
gas mixture composition. Variation of the laser gas or 
gas mixture composition can occur due to impurities 
set up either by the laser operation or by pick-up from 
components used in the laser, such as plastics. It has 
been proposed to use a cryogenic trap to remove 
some impurities by liquifaction, but this technique 
has the drawback that it does not allow the removal 
of all possible impurities. 

An excimer laser gas mixture typically comprises 
one or more rare gases such as Helium, Neon, Xenon 
and Krypton and a halogen containing molecule such 
as Fluorine or Hydrogen Chloride. Afurther technique 
has been proposed for impurity removal by subjecting 
the laser gas or gas mixture to a high temperature re- 
action to remove impurities and the halogen. Whilst 
both the foregoing proposed techniques are success- 
ful to some extent in removing impurities from a laser 
gas or gas mixture, they are not suitable individually 
for maintaining a control of the composition of a laser 
gas or gas mixture to within specified limits. US-A- 
4674099 discloses an apparatus for controlling the 
composition of a laser gas mixture, which includes a 
gas laser, and in parallel therewith a high temperature 
gas purifier and a cryogenic gas processor. 

There is thus a need for a generally improved ap- 
paratus for controlling the composition of a laser gas 
or gas mixture. 

According to the present invention, there is pro- 
vided apparatus for controlling the composition of a 
laser gas or gas mixture, including a cryogenic gas- 
processor connectible to and substantially in parallel 
with a gas laser selectively to receive gas or a gas 
mixture therefrom, remove impurities from the gas or 
gas mixture and selectively return the purified gas or 
gas mixture to the gas laser, and a high temperature 
gas-purifier in gas flow connection with the cryogenic 
gas-processor, substantially in parallel therewith, and 
connectible to and substantially in parallel with the 
gas laser selectively to receive gas or a gas mixture 
therefrom, remove halogen and/or impurities from 
the gas or gas mixture and selectively return the de- 
halogenated or purified gas or gas mixture to the gas 
laser, characterised by including gas analysis means 
connectible to receive gas or gas mixture from the 
gas laser and operative to analyse the gas or gas mix- 
ture and produce output signals indicative of the ac- 
tual composition of the laser gas or gas mixture, a 
source of clean laser gas or gas mixture connectible 
selectively to feed clean gas or selected clean gas 
mixture components to the gas laser, control means 



operative to receive said output signals from the gas 
analysis means indicative of the actual composition 
of the laser gas or gas mixture, compare the actual 
composition values with desired composition values, 

5 and operate the cryogenic gas-processor and/or high 
temperature gas-purifier and/or clean gas or gas mix- 
ture source to control the laser gas or gas mixture 
composition, a gas compressor in valved gas flow 
connection with the output side of the cryogenic gas- 

10 processor and high temperature gas purifier and gas 
storage means in valved connection with the output 
side of the gas-processor and the high temperature 
gas purifier and in gas flow connection with the gas 
compressor, with the gas compressor and the gas 

15 storage means being operable, via the control means 
to receive and store gas or gas mixture form the gas 
laser to facilitate maintenance and/or repair being 
carried out on the gas laser or to receive gases sepa- 
rated from the laser gas mixture by the cryogenic gas 

20 processor. 

Preferably the control means includes a comput- 
er. 

Advantageously the apparatus is connectible to 
an excimer gas laser. 
25 Conveniently the apparatus is connectible to an 

excimer gas laser containing a gas or gas mixture in- 
cluding one or more rare gases such as Helium, Neon, 
Xenon, Krypton or Argon and a halogen containing 
molecule such as one or more of Fluorine or Hydrogen 
30 Chloride. 

Preferably the apparatus is connectible to an ex- 
cimer gas laser containing as impurities, in the gas or 
gas mixture, one or more of C0 2 , Cl 2 , CO, CCI 4 , CF 4 , 
SiF 4 , HF, NO, N0 2 , N 2 0 4 , H 2 0, NH 3 , N 2 , 0 2 , H 2 , CF z O, 
35 OF 2 , CH 3 CL, CH 4 and CH 3 F. 

Advantageously said cryogenic gas- processor is 
operable to remove, via liquifaction, one or more of 
said impurities. 

Conveniently the apparatus includes first and 
40 second openable and closable gas flow valves re- 
spectively on input and output sides of the cryogenic 
gas-processor operable selectively to control gas 
flow between the gas laser and the cryogenic gas- 
processor. 

45 Preferably the high temperature gas-purifier in- 

cludes a high temperature getter operable to remove, 
via hot metallic means, halogen and/or impurities 
from the gas or gas mixture. 

Advantageously the apparatus includes third and 

50 fourth openable and closable gas flow valves respec- 
tively on input and output sides of the high tempera- 
ture gas-purifier operable selectively to control gas 
flow between the gas laser and the high temperature 
gas-purifier. 

55 Preferably the source of clean laser gas or of 

clean individual components of a laser gas mixture in- 
cludes individual containers for the or each gas or 
components, means for selectively communicating 
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said containers with a gas flow line connectible to the 
gas laser and a fifth openable and closable gas flow 
valve in said line intermediate the containers and an 
end of the line connectible to the gas laser. 

For a better understanding of the present inven- 
tion, and to show how the same may be carried into 
effect, reference will now be made, by way of exam- 
ple, to the accompanying drawing in which :- 

Figure 1 is a diagrammatic view of an apparatus 
according to an embodiment of the invention for con- 
trolling the composition of a laser gas or gas mixture. 

Apparatus for controlling the composition of a 
laser gas or gas mixture, preferably of an excimer las- 
er gas or gas mixture, according to an embodiment of 
the invention is shown in Figure 1 of the accompany- 
ing drawings. In this embodiment the apparatus is 
used for controlling the composition of the laser gas 
or gas mixture of a laser such as an excimer laser 1 . 
It is to be understood, however, that the apparatus 
may also be used for controlling the composition of a 
laser gas or gas mixture of other forms of gas lasers. 
The apparatus basically includes a cryogenic gas- 
processor 2 connected to the gas laser 1 substantially 
in parallel therewith, a high temperature gas-purifier 
3 in gas flow connection with the cryogenic gas-proc- 
essor 2, substantially in parallel therewith, and con- 
nectible to and substantially in parallel with the laser 
1 , gas analysis means 4, a source 5 of clean laser gas 
or clean individual components of a laser gas mixture 
and control means 6. 

The cryogenic gas-processor 2 is in gas flow con- 
nection with the laser 1 via a first line 7 which acts as 
an output from the processor 2 and an input to the las- 
er 1 and a second line 8 which acts as an output from 
the laser 1 and an input to the processor 2. By means 
of the lines 7 and 8 the processor 2 is operable selec- 
tively to receive gas or a gas mixture from the laser 
1 , remove impurities from the gas or gas mixture and 
selectively return the purified gas or gas mixture to 
the laser 1. 

In the case where the laser 1 is an excimer gas 
laser the laser gas or gas mixture includes one or 
more rare gases such as Helium, Neon, Xenon, Kryp- 
ton and Argon and a halogen containing molecule 
such as one or more of Fluorine or Hydrogen Chloride. 
Advantageously a suitable excimer laser gas mixture 
would contain about 99% of one or more of Helium 
and Neon, about 0.9% of one or more of Xenon, Kryp- 
ton and Argon and about 0.1% of Fluorine and/or Hy- 
drogen Chloride. Thus in such a laser gas mixture the 
halogen containing molecule will combine with the 
Xenon, Krypton or Argon to form Xenon, Krypton or 
Argon Fluoride or Chloride (i.e. XeF, Xe, CI, KrF, KrCI, 
ArCI, ArF). 

The processor 2 makes use of the fact that differ- 
ent gases liquify at different temperatures to provide 
a cryogenic trap whereby the impurities may be re- 
moved from the laser gas mixture. Typical impurities 



are one or more of C0 2 , Cl 2 , CO, CCI 4 , CF 4 , SiF 4 , HF, 
NO, N0 2 , N 2 0 4 , H 2 O f NH 3 , N 2 , 0 2 , H 2 , CF 2 0, OF 2 , 
CH 3 CL, CH 4 and CH 3 F, which may be present as a re- 

5 suit of pick-up from components of the laser 1 or of 
the apparatus in general which may be made of plas- 
tics material. The gas or gas mixture is fed selectively 
to or from the processor 2 and to or from the laser 1 
via the lines 7 and 8 by means of a first openable and 

10 closable gas flow valve 9 in the line 8 on the input side 
of the processor 2 and a second openable and clos- 
able gas flow valve 10 located in the first gas flow line 
7 on the output side of the processor 2. 

The high temperature gas-purifier 3 is also in gas 

15 flow connection with the processor 2 by means of a 
third gas flow line 11 and a fourth gas flow line 12. The 
. purifier 3 is connected to the processor 2 and laser 1 , 
substantially in parallel therewith, by means of the 
line 11 which forms an input to the purifier 3, an output 

20 from the processor 2 and an output from the laser 1 
via the line 8 to which it is connected. The line 12 con- 
nects the laser 1, processor 2 and purifier 3 by con- 
necting the output sides of the purifier 3 and the proc- 
essor 2 to the input side of the laser 1 via the gas line 

25 7. The purifier 3 is operable selectively to receive gas 
or a gas mixture from the laser 1, remove halogen 
and/or impurities from the gas or mixture and selec- 
tively return the dehalogenated or purified gas or gas 
mixture to the laser 1. 

30 To this end to enable the selective operation a 

third openable and closable gas flow valve 13 is lo- 
cated on the input side of the purifier 3 in the line 11 
and a fourth openable and closable gas flow valve 14 
is located on the output side of the purifier 3 in the line 

35 12. The valves 13 and 14 are operable selectively to 
control gas flow between the laser 1 and the high 
temperature gas purifier 3 so that 1 3 controls the flow 
of gas from the laser 1 into the purifier 3 and 14 con- 
trols the flow of purified gas from the purifier 3 back 

40 into the laser 1. 

The gas purifier 3 includes a high temperature 
getter operable to remove, via hot metallic means, ha- 
logen and/or impurities from the gas or gas mixture. 
The hot metallic means may be hot metal which re- 

45 acts with halogens and/or impurities to produce salts 
of a low vapour pressure. The more volatile of these 
salts may be removed by a cool or cold trap. In this 
way it is possible to remove halogen from the gas or 
gas mixture if the halogen content is too high. 

so The gas analysis means 4 is con nected to the las- 

er 1 via a fifth gas flow line 15 which is in gas flow 
connection with the line 8 to act as an input to the ana- 
lysis means 4 from the laser 1. The gas analysis 
means 4 is operative to analyse the gas or gas mix- 

55 ture received from the laser 1 and produce output sig- 
nals 16 indicative of the actual composition of the las- 
er gas or gas mixture. These signals 16 are passed 
to the control means 6 on request from the control 
means 6. 



5 



EP 0 430 411 B1 



6 



The source 5 of clean laser gas or of clean indi- 
vidual components of a laser gas mixture is connect- 
ed selectively to feed clean gas or selected clean gas 
mixture components to the gas laser 1 via a sixth gas 5 
flow line 17 which is connected to the line 12 on the 
output side of the valve 14 via a fifth openable and 
closable gas flow valve 18. The source 5 can include 
individual containers, not shown, for the or each gas 
or components all of which are connectable selective- 10 
ly with the gas flow line 17 on demand. In this way the 
composition of the gas or gas mixture supplied to the 
laser 1 can be controliably varied. 

To ensure that the composition is controlled cor- 
rectly as required the control means 6 includes a 15 
computer (not shown) and is operative to receive the 
output signals 16 from the gas analysis means 4 
which are indicative of the actual composition of the 
laser gas or gas mixture in the laser 1, compare the 
actual composition values with desired composition 20 
values held in the control means 6 and operate the 
cryogenic gas- processor 2 and/or high temperature 
gas-purifier 3 via respective control lines 19 and 20. 
Additionally the control means 6 is operable to control 
the operation of the source 5 and valve 1 8 by control 25 
signals 21 . In this way the control means 6 compares 
the actual gas or gas mixture composition values re- 
ceived from the gas analysis means 4 with the de- 
sired values and if the halogen content is too high the 
gas or gas mixture in the laser 1 is passed through the 30 
high temperature gas-purifier 3. If the halogen con- 
tent is too low the halogen content is replenished via 
the source 5 under the control of the control means 
6. If certain impurities are too high then the control 
means 6 makes appropriate choice of the processor 35 
2 and purifier 3 and passes the gas or gas mixture 
from the laser 1 thereto, after reference to a stored 
data base on vapour pressures. Thus the apparatus 
of the embodiment of Figure 1 allows complete con- 
trol to be exercised over the composition of the gas 40 
or gas mixture in the laser 1 . 

The apparatus of Figure 1 also includes a gas 
compressor 22 in gas flow connection via a valve 23 
with the gas line 12 on the output side of the valves 
1 0 and 14 from the processor 2 and purifier 3 respec- 45 
tively. The gas compressor can thus be operated via 
selective operation of the valves 10, 14 and 23 under 
the control of the control means 6 to receive gas eith- 
er from the processor 2, purifier 3 or both. Operation 
of the compressor 22 is controlled by the control 50 
means 6 via a control line 24. Gas storage means 25 
are also provided in connection with the line 7 on the 
output side of the processor 2 and purifier 3 via a fur- 
ther selectively operable openable and closable valve 
26. The compressor 22 and gas storage means 25 are 55 
in gas flow connection via a gas flow line 27 in which 
is a selectively openable and closable valve 27a. The 
valve 27a is operable so that the gas storage means 
25 can be sealed off from the compressor 22. The gas 



storage means 25 is operable via the valves 26 and 
27a under the control of the control means 6 via a 
control line 28. The control line 28 may provide a 
pressure monitor or line. The gas storage means 25 
is operable to receive and store gas or gas mixture 
from the gas laser 1 to facilitate maintenance and/or 
repairs being carried out on the gas laser 1 or to re- 
ceive gases separated from a laser gas mixture by 
the cryogenic gas-processor 2. 

Thus the compressor 22 and gas storage means 
25 may be operated by the control means 6 to recover 
the gas or gas mixture from the laser 1 when, for ex- 
ample, it is necessary to open up the laser 1. Alterna- 
tively or additionally once the halogen and impurity 
contents have been removed from the gas or gas mix- 
ture from the laser 1 by means of the processor 2 
and/or purifier 3 it is possible to achieve separation 
of remaining rare gases cryogenically in the proces- 
sor 2. This allows Xenon, Krypton or Argon to be trap- 
ped out from a mixture with Helium and/or Neon if liq- 
uid Nitrogen is used as a basis for the cryogenic gas- 
processor 2. Once the Xenon, Krypton or Argon has 
been isolated, it can be stored elsewhere through 
cryogenic or mechanical pumping, or even stored in 
the container 25. Similarly the Helium and/or Neon 
can be stored either in the apparatus or separate 
therefrom after compression in the compressor 22. 
Thus the embodiment of Figure 1 also allows for rare 
gas separation and storage. The current high price of 
rare gases makes such recovery economically viable. 



Claims 

1. Apparatus for controlling the composition of a 
laser gas or gas mixture, including a cryogenic 
gas- processor (2) connectible to and substantial- 
ly in parallel with a gas laser (1) selectively to re- 
ceive gas or a gas mixture therefrom, remove im- 
purities from the gas or gas mixture and selec- 
tively return the purified gas or gas mixture to the 
gas laser, and a high temperature gas-purifier (3) 
in gas flow connection with the cryogenic gas- 
processor (2), substantially in parallel therewith, 
and connectible to and substantially in parallel 
with the gas laser (1) selectively to receive gas or 
a gas mixture therefrom, remove halogen and/or 
impurities from the gas or gas mixture and selec- 
tively return the dehalogenated or purified gas or 
gas mixture to the gas laser (1), characterised by 
including gas analysis means (4) connectible to 
receive gas or gas mixture from the gas laser (1) 
and operative to analyse the gas or gas mixture 
and produce output signals indicative of the ac- 
tual composition of the laser gas or gas mixture, 
a source (5) of clean laser gas or gas mixture con- 
nectible selectively to feed clean gas or selected 
clean gas mixture components to the gas laser, 
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control means (6) operative to receive said output 
signals from the gas analysis means (4) indica- 
tive of the actual composition of the laser gas or 
gas mixture, compare the actual composition val- 5 
ues with desired composition values, and operate 
the cryogenic gas-processor (2) and/or high tem- 
perature gas-purifier (3) and/or clean gas or gas 
mixture source (5) to control the laser gas or gas 
mixture composition, a gas compressor (22) in a 10 
valved gas flow connection with the output side 
of the cryogenic gas-processor (2) and high tem- 
perature gas purifier (3), and gas storage means 
(25) in valved connection with the output side of 
the gas-processor (2) and the high temperature 15 
gas purifier (3) and in gas flow connection with 
the gas compressor (2), with the gas compressor 
(22) and the gas storage means (25) being oper- 
able, via the control means (6), to receive and 
store gas or gas mixture from the gas laser (1 ) to 20 
facilitate maintenance and/or repair being carried 
out on the gas laser (1), or to receive gasses 
separated form the laser gas mixture by the cryo- 
genic gas processor (2). 

25 

2. Apparatus according to Claim 1 , wherein the con- 
trol means (6) includes a computer. 

3. Apparatus according to Claim 1 or Claim 2, con- 
nective to an excimer gas laser. 30 

4. Apparatus according to Claim 3, connectibie to 
an excimer laser containing a gas or gas mixture 
including one or more rare gases and a halogen 
containing molecule. 35 

5. Apparatus according to Claim 4, connectibie to 
an excimer gas laser utilising a laser gas contain- 
ing one or more of Helium, Neon, Xenon, Krypton 

or Argon gases and a halogen molecule which is 40 
one or more of Fluorine or Hydrogen Chloride. 

6. Apparatus according to Claim 4 or Claim 5, con- 
nectibie to an excimer gas laser containing, as 
impurities, in the gas or gas mixture, one or more 45 
of C0 2 , Cl 2 , CO, CCI 4 , CF 4 , SiF 4 , HF, NO, N0 2 , 
N 2 0 4 , H 2 O f NH 3 , N 2 , 0 2 , H 2) CF 2 O t OF 2 , CH 3 CI, 

CH 4 and CH 3 F. 

7. Apparatus according to Claim 6, wherein said so 
cryogenic gas-processor (2) is operable to re- 
move, via liquifaction, one or more of said impur- 
ities. 

8. Apparatus according to Claim 7, including first 55 
and second openable and closable gas flow 
valves (9,10) respectively on input and output 
sides of the cryogenic gas-processor (2) oper- 
able selectively to control gas flow between the 



gas laser (1) and the cryogenic gas-processor 
(2). 

9. Apparatus according to any one of Clai ms 6 to 8, 
wherein the high temperature gas-purifier (3) in- 
cludes a high temperature getter operable to re- 
move, via hot metallic means, halogen and/or im- 
purities from the gas or gas mixture. 

10. Apparatus according to anyone of Claims 1 to 9, 
wherein the source (5) of clean laser gas or of 
clean individual components of a laser gas mix- 
ture includes individual containers for the or each 
gas or components, means for selectively com- 
municating said containers with a gas flow line 
(1 7) connectibie to the gas laser and a fifth open- 
able and closable gas flow valve (18) in said line 
(17) intermediate the containers and an end of 
the line connectibie to the gas laser (1). 



Patentanspruche 

1. Vorrichtung zur Steuerung der Zusammenset- 
zung eines Gases oder einer Gasmischung fur 
Laser, mit einer Tieftemperatur-Gasbehand- 
lungseinrichtung (2), die mit einem Gaslaser (1) 
im wesentlichen parallel hierzu selektiv verbun- 
den werden kann, um Gas Oder eine Gasmi- 
schung zu erhalten und um Verunreinigungen 
aus dem Gas oder der Gasmischung abzuziehen 
und selektiv das gereinigte Gas oder die Gasmi- 
schung nach dem Laser zur uckzufuhren, und mit 
einem Hochtemperaturgasreiniger (3) in Gas- 
stromungsverbindung mit der Tieftemperatur- 
Gasbehandlungseinrichtung (2), welche im we- 
sentlichen parallel hierzu verlauft und im we- 
sentlichen parallel mit dem Gaslaser (1) selektiv 
verbunden werden kann, um ein Gas oder eine 
Gasmischung von dort abzuziehen und Haloge- 
ne und/oder Verunreinigungen aus dem Gas oder 
der Gasmischung abzuziehen und selektiv das 
enthalogenisierte oder gereinigte Gas oder die 
Gasmischung nach dem Laser (1) zuruckzufuh- 
ren, 

dadurch gekennzeichnet, dad ein Gasanalysator 
(4) derarteinschaltbar ist, daB er ein Gas oder ei- 
ne Gasmischung aus dem Laser (1) erhalt und 
das Gas oder die Gasmischung analysiert und 
Ausgangssignale erzeugt, die die tatsachliche 
Zusammensetzung des Lasergases oder der 
Gasmischung anzeigen, daft eine Quelle (5) rei- 
nen Lasergases oder einer reinen Gasmischung 
selektiv einschaltbar ist, um reines Gas oder ge- 
wahlte reine Gasmischungsbestandteile dem La- 
ser zuzufuhren, daB eine Steuereinrichtung (6) 
die Ausgangssignale von dem Gasanalysator (4) 
empfangt, die die tatsachliche Zusammenset- 
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zung des Lasergases Oder der Gasmischung an- 
zeigen, wobei die Werte der tatsachlichen Zu- 
sammensetzung mit den Soll-Zusammen- 
setzungswerten verglichen werden, und dad die 5 
Tieftemperatur-Gasbehandlungseinrichtung (2) 
und/oder der Hochtemperaturgasreiniger (3) 
und/oder die Quelle reinen Gases oder einer rei- 
nen Gasmischung (5) das Lasergas oder die 
Gasmischungszusammensetzung einstellen, 10 
dafi ein Gaskompressor (22) uber Ventile und 
Gasstromungsleitungen mit dem Ausgang der 
Tieftemperatur-Gas-Behandlungseinrichtung (2) 
und dem Hochtemperaturgasreiniger (3) verbun- 
den ist, dad ein Gasspeicher (25) uber Ventile mit 15 
dem Ausgang der Gasbehandlungseinrichtung 
(2) und des Hochtemperaturgasreinigers (3) ver- 
bunden ist und in Gasstrdmungsverbindung mit 
dem Gaskompressor (22) stent, wobei der Gas- 
kompressor (22) und der Gasspeicher (25) uber 20 
eine Steuereinrichtung (6) so betatigbar sind, 
dad entweder ein Gas oder eine Gasmischung 
vom Gaslaser (1) empfangen und gespeichert 
wird, um eine Wartung und/oder eine Reparatur 
am Gaslaser (1 ) durchfuhren zu konnen, oder 25 
daR Gase aufgenommen werden, die von der La~ 
sergasmischung durch die Tieftemperatur-Gas- 
Behandlungseinrichtung (2) abgetrennt wurden. 



Vorrichtung nach Anspruch 1, bei welcher die 
Steuereinrichtung (6) einen Computer auf we ist 

Vorrichtung nach den Anspruchen 1 Oder 2, wel- 
che an einen Excimer- Laser anschaltbar ist. 



35 



4. Vorrichtung nach Anspruch 3, die an einen 
Excimer- Laser anschaltbar ist, der ein Gas oder 
eine Gasmischung miteinem odermehreren Sel- 
tenen Gasen und ein ein Halogen aufweisendes 
Molekul enthalt. 40 

5. Vorrichtung nach Anspruch 4, die an einen 
Excimer-Gaslaser anschaltbar ist, der eines oder 
mehrere der folgenden Gase enthalt: Helium, Ne- 
on, Xenon, Krypton oder Argongase, und das 45 
Gas ein Halogenmolekul aufweist, welches Fluor 
oder Chlorwasserstoff ist. 

6. Vorrichtung nach den Anspruchen 4 oder 5, die 

an einen Excimer-Gaslaser anschaltbar ist, der so 
als Verunreinigungen im Gas oder der Gasmi- 
schung eine oder mehrere der folgenden Kompo- 
nenten enthalt: C0 2 , Cl 2 , CO, CCI 4 , CF 4 , SiF 4 , HF, 
NO, N0 2 , N 2 0 4 , H 2 O f NH 3 , N 2t 0 2 , H 2 , CF 2 O t OF 2 , 
CH3CI, CH 4 und CH 3 F. 56 

7. Vorrichtung nach Anspruch 6, bei welcher die 
Tieftemperatur-Gas-Behandlungseinrichtung (2) 
durch Verflussigung eine oder mehrere der Ver- 



unreinigungen entfernt. 

8. Vorrichtung nach Anspruch 7, mit ersten und 
zweiten Gasstromungsventilen (9, 10), diegeoff- 
netund geschlossen werden konnen und am Ein- 
gang und am Ausgang der Tieftemperatur-Gas- 
Behandlungseinrichtung (2) angeordnetsind, um 
selektiv die Gasstromung zwischen dem Gasla- 
ser (1) und der Tieftemperatur-Gas-Behand- 
lungseinrichtung (2) zu steuern. 



9. Vorrichtung nach einem der Anspruche 6 bis 8, 
bei welcher der Hochtemperaturgasreiniger (3) 
ein Hochtemperaturgetter aufweist, welches 
uber heiRe Metallteile Halogene und/oder Verun- 
reinigungen aus dem Gas oder aus der Gasmi- 
schung entfernt. 

10. Vorrichtung nach einem der Anspruche 1 bis 9, 
bei welcher die Quelle (5) eines reinen Laserga- 
ses oder mit reinen Einzelkomponenten einer La- 
sergasmischung einzelne Behalterfiirjeden Gas- 
bestandteil aufweist, wobei Mittel vorgesehen 
sind, um selektiv die Behalter mit einer Gasstro- 
mungsleitung (17) zu verbinden, die an den Gas- 
laser anschaltbar ist, wobei ein f unftes Gasstro- 
mungsventil (18), welches geoffnet und ge- 
schlossen werden kann, in dieser Leitung (17) 

30 zwischen den Behaltern und der mit dem Gasla- 

ser (1) verbindbaren Leitung liegt. 



Revendications 

1. Dispositif pour commander la composition d'un 
gaz ou melange de gaz pour laser comportant un 
dispositif de traitement (2) de gaz cryogenique 
pouvant etre relie a un laser a gaz (1) et a peu 
pres en parallele avec ce dernier, pour recevoir 
de maniere selective le gaz ou melange de gaz a 
partirde celui-ci, suppri merles impuretes du gaz 
ou melange de gaz et retourner de maniere selec- 
tive le gaz ou melange de gaz purif ie vers le laser 
a gaz, et un purif icateur (3) de gaz haute tempe- 
rature en liaison avec ecoutement de gaz avec le 
dispositif de traitement (2) de gaz cryogenique, 
a peu pres en parallele avec celui-ci, et pouvant 
etre connecte au laser a gaz (1) et a peu pres en 
parallele avec ce dernier pour recevoir de manie- 
re selective le gaz ou melange de gaz a partir de 
celui-ci, supprimer I'halogene et/ou les impure- 
tes du gaz ou melange de gaz et retourner de ma- 
niere selective le gaz ou melange de gaz deha- 
logene ou purif ie vers le laser a gaz (1), caracte- 
rise en ce qu'il comporte des moyens (4) d'ana- 
lyse de gaz pouvant etre relie pour recevoir le gaz 
ou melange de gaz provenant du laser a gaz (1) 
et operationnel pour analyser le gaz ou melange 
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de gaz et produire des signaux de sortie repre- 
sentatifs de la composition reelle du gaz ou me- 
lange de gaz pour laser, une source (5) de gaz ou 
melange de gaz propre pour laser pouvant etre 5 
relie de maniere selective pour alimenter du gaz 
propre, ou les composants du melange de gaz 
propre choisi, vers le laser a gaz, des moyens de 
commande (6) operationnels pour recevoir les- 
dits signaux de sortie provenant des moyens (4) 10 
d'analyse de gaz representatifs de la composi- 
tion reelle du gaz ou melange de gaz pour laser, 
comparer les valeurs de la composition reelle 
avec des valeurs de composition voulues, et ac- 
tionner le dispositif de traitement (2) de gaz cryo- 15 
genique et/ou le purificateur (3) de gaz haute 
temperature et/ou la source (5) de gaz ou melan- 
ge de gaz propre pour commander la composition 
du gaz ou melange de gaz pour laser, un 
compresseur de gaz (22) ayant une liaison pour 20 
ecoulement de gaz munie d'une vanne avec le 
cote sortie du dispositif de traitement (2) de gaz 
cryogenique et du purificateur (3) de gaz haute 
temperature, et des moyens (25) de stockage de 
gaz ayant une liaison munie d'une vanne avec le 25 
cote sortie du dispositif de traitement (2) de gaz 
et du purificateur (3) de gaz haute temperature et 
en liaison avec ecoulement de gaz avec le 
compresseur de gaz (22), le compresseur de gaz 
(22) et les moyens (25) de stockage de gaz pou- 30 
vant etre actionnes, via les moyens de comman- 
de (6), pour recevoir et stacker le gaz ou melan- 
ge de gaz provenant du laser a gaz (1) pour faci- 
liter I'entretien et/ou la reparation a executer sur 
le laser a gaz (1 ), ou pour recevoir des gaz sepa- 35 
res du melange de gaz pour laser par I'interme- 
diaire du dispositif de traitement (2) de gaz cryo- 
genique. 

Dispositif selon la revendication 1, dans lequel 40 
les moyens de commande (6) comportent un or- 
dinateur. 

Dispositif selon la revendication 1 ou 2, pouvant 
etre connecte a un laser a excimere. 45 



6. Dispositif selon la revendication 4 ou 5, pouvant 
etre relie a un laser a excimere contenant, en tant 
qu'impuretes, dans le gaz ou le melange de gaz, 
un ou plusieurs parmi C0 2 , Cl 2> CO, CCI 4 , CF 4 , 
SiF 4 , HF, NO, N0 2 , N 2 0 4l H 2 0, NH 3 , N 2 , 0 2 , H 2 , 
CF 2 O f OF 2 , CH3CI, CH 4 , et CH 3 F. 

7. Dispositif selon la revendication 6, dans lequel 
ledit dispositif de traitement (2) de gaz cryogeni- 
que peut etre actionne pour supprimer, via une li- 
quification, uneou plusieurs desdites impuretes. 

8. Dispositif selon la revendication 7, comportant 
une premiere vanne et une seconde vanne (9, 1 0) 
d'ecoulement de gaz pouvant etre ouverte et fer- 
mee, situees respect ivement sur les cotes entree 
et sortie du dispositif de traitement (2) de gaz 
cryogenique, pouvant etre actionnees de manie- 
re selective pour commander I'ecoulement du 
gaz entre le laser a gaz (1 ) et le dispositif de trai- 
tement (2) de gaz cryogenique. 

9. Dispositif selon Tune quelconque des revendica- 
tions 6 a 8, dans lequel le purificateur (3) de gaz 
haute temperature comporte un degazeur haute 
temperature pouvant etre actionne pour suppri- 
mer, via des moyens metalliques chauds, i'halo- 
gene et/ou des impuretes du gaz ou melange de 
gaz. 

10. Dispositif selon Tune quelconque des revendica- 
tions 1 a 9, dans lequel la source (5) de gaz pro- 
pre pour laser ou de composants individuels pro- 
pres d'un melange de gaz pour laser comporte 
des conteneurs individuels pourle gaz ou chaque 
gaz ou composant, des moyens pour mettre en 
communication de maniere selective lesdits 
conteneurs avec une ligne (17) d'ecoulement de 
gaz pouvant etre reliee au laser a gaz et une cin- 
quieme vanne (18) d'ecoulement de gaz pouvant 
etre ouverte et fermee situee dans ladite ligne 
(17) entre les conteneurs et une extremite de la 
ligne pouvant etre reliee au laser a gaz (1). 



Dispositif selon la revendication 3, pouvant etre 
connecte a un laser a excimere contenant un gaz 
ou un melange de gaz comportant un ou plu- 
sieurs gaz rares et une molecule contenant un so 
haiogene. 

Dispositif selon la revendication 4, pouvant etre 
relie a un laser a excimere utilisant un gaz pour 
laser contenant un ou plusieurs parmi Thelium, le 55 
neon, le xenon, le krypton ou I'argon gazeux et 
une molecule d'halogene qui est une ou plusieurs 
parmi le fluorou le chlorure d'hydrogene. 
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